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Abstract. For several decades, considerable scientific attention has been given to the synthesis of 
nontoxic and commercially viable semiconductor materials that possess excellent functional properties 
for use in important and evolving technologies. The copper sulfides is a class of materials that has been 
receiving a high level of interest in recent years.1 In the copper–sulfur system, there are a number of CuxS 
(x = 1–2) compounds. In the copper-rich section, all the stable compounds of CuxS are p-type 
semiconductor because of the copper vacancies within the lattice. As a p-type semiconductor with small 
band gap and high ionic conduction, CuxS compounds are expected to be distinguished candidates for 
photovoltaics, field emission devices and lithium-ion batteries.2  
In this abstract, copper sulfide thin solid films with roxbyite crystal sructure were synthesized for the 
first time via one-pot strategy based on chemical bath deposition from aqueous solutions of copper and 
sulfide sources. The structure of roxbyite is based on a hexagonal-close-packed framework of sulfur atoms 
with the copper atoms occupying these layers, all having triangular coordination. Other layers sandwiched 
between the close-packed sulfur layers consist purely of double, or split, layers of Cu atoms3 (Fig. 1). 
 
 
Fugure 1. The experimental X-ray diffraction pattern of Cu58S32 film synthesized from aqueous solution (a) and distribution 
of atoms in roxbyite viewed along the b axis3 (b) 
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